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(54) TACTILE SENSOR 
(57) Abstract : 

PURPOSE: To provide a sensor capable of sufficiently exhibiting the 
function as a tactile by providing such a constitution as certainly 
detecting not only the pressure vertically acting onto the surface 
of a pressure sensitive conductive elastomer sheet but also the 
pressure acting thereto in oblique direction or parallel direction, 
and also judging the directionality of the pressure. 

CONSTITUTION: A contact 4 is formed of a face-formed body 9 having 
a pressing surface 9a formed thereon and a contact protruding part 
10 protruded on the face-formed body 9. The contact 4 is 
elastically supported so that a pressure acts on a pressure 
sensitive conductive elastomer sheet 2 from the pressing surface 
9a, and the contact protruding part 10 is protruded outward from 
the surface of the pressure sensitive conductive elastomer sheet 2 
or an insulating outer skin 3 covering this. The electric 
resistance change of the pressure sensitive conductive elastomer 
sheet 2 by the action of the pressure onto the contact protruding 
part 10 is taken from an electrode 6. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Contact which has the heights for contact which protruded on the field organizer in which the press side was formed, and 
this field organizer, The pressure-sensitive conductive-elastomer member on which the pressure from the press side of this contact 
acts, It comes to provide the electrode which takes out the electric resistance change accompanying deformation of a member, it 
arranges through this pressure-sensitive conductive-elastomer member between the aforementioned press sides - having - and this 
pressure-sensitive conductive elastomer - while making aforementioned contact support possible [ displacement ] to the 
aforementioned pressure-sensitive conductive-elastomer member - the heights for contact of aforementioned contact - the 
aforementioned pressure-sensitive conductive elastomer - the tactile sensor characterized by making the method of outside [ front 
face / of a member ] project 

[Claim 2] pressure-sensitive conductive elastomer - the tactile sensor according to claim 1 characterized by for the front face of a 
member having located the field organizer of contact in the inner direction from the aforementioned insulating envelope with the wrap 
by the insulating envelope, and making the method of outside [ front face / of the aforementioned insulating envelope ] project the 
heights for contact of this contact 

[Claim 3] The tactile sensor according to claim 1 or 2 characterized by for contact consisting of plastics, a ceramic, rubber, or a metal, 
and forming the heights for overload protections in the press side of this contact. 

[Claim 4] The tactile sensor according to claim 2 with which an insulating envelope is characterized by the bird clapper from synthetic 
rubber or thermoplastic elastomer. 

[Claim 5] The tactile sensor according to claim 1, 2, 3, or 4 characterized by arranging the electrode around [ two or more ] the 
position corresponding to the center of the press side of contact. 

[Claim 6] The tactile sensor according to claim 1, 2, 3, 4, or 5 characterized by including the control means which process the 
electrical signal from an electrode in the interior. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] this invention is the technology for making the function as a tactile sense which added an extensive 
improvement to the structure of the pressure-sensitive part which sense a pressure especially about the improvement technology of a 
sensor used the property which pressure-sensitive conductive elastomer have , and do existed in the former own , for example relate to 
the sensor with which use to the equipment which have tactile sense portions , such as a food grade robot , a medical application 
robot , an industrial robot , and a pressure-sensitive sensor for machineries , can present — it be a thing 
[ 0002 ] 

[Description of the Prior Art] By showing a high electric resistance value at the time of non-energized, and having insulation 
conventionally, and carrying out a compression set at the time of pressurization, there is pressure-sensitive conductive elastomer 
represented by pressure-sensitive conductive rubber as a material which shows a low electric resistance value and comes to have 
conductivity, and this kind of material is already well-known by JP,56-9187,B, JP,56-54019,B, JP, 60-722, B, JP, 60-723 ,B, etc. A 
conductive particle approaches mutually by applying the pressure, although insulation is shown since it is mutually separated [ from 
the property ] of the conductive particle at the time of non-energized by this pressure-sensitive conductive elastomer carrying out 
mixed distribution of the conductive particles, such as a metal and granulation carbon, into the insulator which becomes by rubber or 
the elastomer, or it contacts, and an electric resistance value falls gradually and comes to show conductivity in connection with this. 
[0003] Electrode 101a of the a large number train prolonged in the direction which arranges the film-like flexible printed circuit 
boards 101 and 102 in the upper surface and the inferior surface of tongue of pressure-sensitive conductive elastomer 100, and 
intersects perpendicularly with the printed circuit boards 101 and 102 of these both sides mutually by the upper surface and inferior- 
surface-of-tongue side as a conventional example actually applied to the sensor using the property which such pressure-sensitive 
conductive elastomer has as shown in drawing 18 — 101a, 102a -- 102a is installed successively in a predetermined pitch. When 
according to this sensor a pressure is applied to one specific place and the pressure-sensitive conductive-elastomer sheet 1 00 causes a 
compression set Between electrode 101a of the upper surface side printed circuit board 101 which exists in the one place concerned, 
and electrode 102a of the inferior-surface-of-tongue side printed circuit board 102 will be in switch-on. The X-Y coordinate of the part 
where the pressure is applied from the direction position of X of electrode 101a and the direction position of Y of electrode 102a used 
as this switch-on can be specified, and learning of the size of a pressure can be carried out from the amount of energization at the time 
of a flow. 

[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional sensor which carried out [ above-mentioned ] instantiation had 
a trouble as shown below. Namely, the flexible printed circuit board 101 arranged in the upper surface side of the pressure-sensitive 
conductive-elastomer sheet 100 In order to stick electrodes, such as copper foil or aluminum foil, on the film which becomes by 
plastics, such as polyester and a polyamide, the welding pressure from the upper part is not what acts on the pressure-sensitive 
conductive-elastomer sheet 100 directly. It will act indirectly through a flexible printed circuit board 101, and for this reason, a 
flexible printed circuit board 101 will distribute and welding pressure has the problem that resolution falls rather than the property 
which the pressure-sensitive conductive-elastomer sheet 100 has essentially. 

[0005] Furthermore, the direction of the pressure which can detect the above-mentioned sensor It is only the direction which points to 
the upper surface of the pressure-sensitive conductive-elastomer sheet 100. The pressure which points to a direction parallel to the 
upper surface concerned cannot be sensed, a detectable item it not only cannot achieve the function as a tactile sense, but It was only 
the position of X-Y coordinate and the size of a pressure on which the pressure is acting, for example, when a pressure acted in the 
direction of slant, it could not know from which direction of [ before and behind right and left ] it would act aslant, but there was a 
problem that use could not be presented at all as a sensor which senses directivity. 

[0006] Resolution makes it a technical technical problem for ** to also offer well the sensor which distinction of the directivity of the 
direction of slant or a right-and-left cross direction is possible, and can demonstrate function sufficient as a tactile sense by making 
this invention in view of many above-mentioned situations, and examining synthetically the trouble of a fall of resolution, the trouble 
of the pressure direction detection, etc. 

[0007] 

[Means for Solving the Problem] The tactile sensor concerning this invention is characterized by constituting that the above- 
mentioned technical technical problem should be attained, as shown below. Namely, contact which has the heights for contact which 
protruded on the field organizer in which the press side was formed, and this field organizer, The pressure-sensitive conductive- 
elastomer member on which the pressure from the press side of this contact acts, It comes to provide the electrode which takes out the 
electric resistance change accompanying deformation of a member, it arranges through this pressure-sensitive conductive-elastomer 
member between the aforementioned press sides -- having - and this pressure-sensitive conductive elastomer - while making 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



08/25/2003 





Page 2 of 4 



a orementioned contact support possible [ displacement ] to the aforementioned pressure-sensitive conductive-elastomer member — 
the heights for contact of aforementioned contact - the aforementioned pressure-sensitive conductive elastomer - let it be a summary 
to have made the method of outside [ front face / of a member ] project And a means as shown below is provided if needed, namely 
pressure-sensitive conductive elastomer - the front face of a member locates the field organizer of contact in the inner direction from 
the aforementioned insulating envelope with a wrap by the insulating envelope, and the method of outside [ front face / of the 
aforementioned insulating envelope ] is made to project the heights for contact of this contact Moreover, as contact, it consists of 
plastics, a ceramic, rubber, or a metal, that by which the heights for overload protections are formed in the press side of this contact is 
adopted, and what consists of synthetic rubber or thermoplastic elastomer is adopted as an insulating envelope. Furthermore, what is 
arranged as an electrode around [ two or more ] the position corresponding to the center of the press side of contact is adopted, and the 
control means which process the electrical signal from an electrode are included in the interior 
[0008] 

[Function] According to the above-mentioned means, when a detection pressure acts on the heights for contact of contact, and the 

contact simple substance displaces, a field organizer is also displaced, therefore welding pressure acts on a pressure-sensitive 

conductive-elastomer member from the press side of a field organizer, a pressure-sensitive conductive-elastomer member deforms in 

connection with this, and the electric resistance change resulting from this deformation is taken out from an electrode, in this case, the 

thing for which this detection pressure is around distributed since the above-mentioned detection pressure is concentrated only on the 

heights for contact of contact and it acts - there is nothing these heights for contact - pressure-sensitive conductive elastomer 

since it has projected to the method of outside [ front face / of a member ] pressure-sensitive conductive elastomer — the pressure of a 

direction parallel to the front face of a member acts from the side of the heights for contact, and carries out the variation rate of the 

contact simple substance, as a result is made to deform a pressure-sensitive conductive-elastomer member 

[0009] and pressure-sensitive conductive elastomer - the front face of a member - an insulating envelope - a wrap - if it is made 

like, it is also possible to carry out the elastic support of contact to this insulating envelope - becoming - moreover, an operation of 

m insulating envelope -- pressure-sensitive conductive elastomer — the internal protection to a member etc. is not only made, but if 

the ornament etc. is given to the front face of this insulating envelope, improvement in the appearance nature of a tactile sensor will be 
achieved 

[00 1 0] Moreover, if the electrode is arranged in two or more circumferences of the position corresponding to the center of the press 

side of contact pressure-sensitive conductive elastomer, when contact displaces so that a press side may serve as a letter of an 

inclination, when the pressure of a direction parallel to the front face of a member or the direction of slant acts on the heights for 

contact The degrees of the compression set between the periphery of a press side and each electrode will differ, therefore the electric 

resistance of a value different, respectively will be taken out from each electrode, and the directivity of the pressure which acted on the 

heights for contact can be distmguished from the arrangement position of each electrode, and the difference in an electric resistance 
value. 

[001 1] Furthermore, if the control means which process the electrical signal from an electrode are included in the interior, while 
wiring etc. can be similarly built into the interior and miniaturization of a sensor will be attained, aggravation of appearance nature 
aggravation of a use kitchen, etc. by wiring being outside exposed are prevented suitably. 

[0012] In this case, it is suitable to use what the conventional thing could be used [ what ] as a pressure-sensitive conductive-elastomer 

member, and carried out mixed distribution of granulation carbon or the spherical carbon particle into silicone rubber especially. 

Moreover, since necessary rigidity and endurance are required as contact, it is suitable to use what cast plastics or rubber especially 

t at what is necessary is just to use a metal, a ceramic, plastics, or rubber. Furthermore, especially as an insulating envelope, although 

not limited, it is [ that what is necessary is just to use synthetic rubber and thermoplastic elastomer, such as chloroprene rubber 

acrylonitrile rubber, an ethylene propylene rubber, silicone rubber, or a fluororubber, ] suitable to use what cast the good mbber of 
flexibility especially. 

[0013] 

[Example] Hereafter, the example of the tactile sensor concerning this invention is explained based on a drawing. First, the 1st 
example of this invention is explained. The pressure-sensitive conductive-elastomer sheet 2 with which a tactile sensor 1 comes to 
carry out mixed distribution of granulation carbon or the spherical carbon particle into silicone rubber as shown in dra wi n g 1 The 
insulating envelope 3 which becomes with the good rubber of the flexibility stuck on the upper surface of this pressure-sensitive 
conductive-elastomer sheet 2 etc., Rigid high contact 4 which becomes with plastics or rubber etc. the elastic support of the 
displacement of was made possible to this insulating envelope 3, The printed circuit board 5 arranged under the aforementioned 
pressure-sensitive conductive-elastomer sheet 2, It has the control means 8 which become by IC which was prepared in the side of the 
electrode 6 (electrode pattern) which it is prepared in the upper surface of this printed circuit board 5, and the inferior surface of 
tongue of the aforementioned pressure-sensitive conductive-elastomer sheet 2 contacts, and the electrode 6 in the upper surface of the 
aforementioned printed circuit board 5, and was covered by the protective coat 7, LSI, etc. In addition, in this example, while the 
insulating envelope 3 and contact 4 have fixed in one, thickness of about 0.3-0.5mm and a printed circuit board 5 is set [ the thickness 

o the insulating envelope 3 ] to about 0.1-0.5mm for the thickness of about 0.5mm and the pressure-sensitive conductive-elastomer 
sheet 2. 

[0014] and as shown in drawing 2 , contact 4 and the electrode 6 corresponding to this have predetermined regularity in a pitch the 
thing of the example of illustration - in every direction - etc. - carrying out - it is, and are arranged in two or more places In 

addition, it is also possible to consider as the single tactile sensor 1 only with the structure of having the electrode 6 corresponding to 
single contact 4 and this single. ^ & 

[0015] Aforementioned contact 4 consists of a disc-like field organizer 9 by which press side 9a was formed in the soffit and 
cylindrical or needlelike heights 10 for contact which protruded at right angles to the upper part of this field organizer 9 as shown in 
~ awin £ 3 • And th ® configuration of the aforementioned field organizer 9 is not limited to disc-like [ above ], it is not necessary to be 
the square or triangle shown in draw i n g 4 , and other polygons, and to be the thing of the petaloid further shown in drawing 5 , and to 
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be a thick uniform tabular like the above-mentioned instantiation, and a press side must be formed in a soffit. In addition, all, contact 4 
of the above-mentioned instantiation is good also considering this upper limit as the shape of the spherical surface, and other convex 
configurations, although the upper limit of the heights 10 for contact is made into the flat side. 

[0016] Although this may be arranged under the press side 9a of contact 4, using the parallel pole or ctenidium-like electrode of a 
couple as the aforementioned electrode 6, it is desirable to arrange two or more electrodes in the method of a periphery subordinate of 
press side 9a of contact 4 so that it may become possible to sense the directivity of the pressure which acts on contact 4. The common 
electrode X2 which encloses a center electrode XI and its circumference as it is shown in drawing 6 , when the example is described, 
Method electrode X3 of outside arranged at intervals of the angle of 90 degrees around this common electrode X2 -- It constitutes 
from X3. The aforementioned center electrode XI is arranged in the core lower part of press side 9a of contact 4. They are the 
common electrode X2 and the method electrode X3 of outside about each pressure which takes out the pressure which acts on a lower 
part from the core of press side 9a from between a center electrode XI and the common electrodes X2, and acts on a lower part from 
the periphery section of press side 9a. -- It is made to take out from between X3. and the configuration of an electrode is limited to the 
above-mentioned thing ..*********♦_. f or example, drawing 7 - or - or the operation effect same also as a configuration shown in 
drawing 8 is acquired, and it is further shown in drawjngj) - as - method electrode of outside X3 - it is good also considering the 
number of X3 as the number of eight pieces or others, and you may make it abolish a center electrode X 1 
[0017] Although the pressure-sensitive conductive-elastomer sheet 2 will carry out a compression set by operation of the welding 
pressure from press side 9a of this contact 4 and the electric resistance value will fall when a pressure is applied to the heights 10 for 
contact of contact 4 from the state shown in drawing j according to the above composition, this electric resistance value change is 
taken out from an electrode 6, and is sent out to control means 8 as an electrical signal. And control means 8 calculate the size of 
welding pressure based on this electrical signal. In this case, if the electrode 6 is considered as composition which was illustrated to 
drawing 6 or drawing 9 When the pressure from slant and the pressure of a horizontal shell act on the heights 10 for contact of contact 
4 When press side 9a changes into an inclination state and carries out the compression set of the pressure-sensitive conductive- 
elastomer sheet 2 unevenly The common electrode X2 and way electrode X3 outside each - Two or more sorts of electrical signals 
which are different from between X3 will be taken out, and control means 8 distinguish from what direction the pressure is acting 
based on two or more sorts of these electrical signals. And if it is made to make temperature compensation processing perform to 
control means 8, highly precise pressure detection can be performed. 

[00 1 8] Drawing 10 shows the 2nd example of this invention, and this 2nd example is the same as the matter which was made to lay 
the lower part of contact 4 under the pressure-sensitive conductive-elastomer sheet 2, carried out the elastic support, and described the 
1 st example of the above about other composition. 

[0019] Drawing JJ shows the 3rd example of this invention, this 3rd example forms heights 2a in the upper surface of the pressure- 
sensitive conductive-elastomer sheet 2, the heights 10 for contact of contact 4 are made to project from the upper limit of this heights 
2a, and other composition is the same as that of the 2nd example of the above. 

[0020] Drawing 12 shows the 4th example of this invention, and this 4th example is the same as the matter which was wearing the 

upper surface of the insulating envelope 3 by the elastomer 1 1 for protective covers further, and was stated in the 1st example of the 
above about other composition. 

[0021] Drawin g 13 shows the 5th example of this invention, while this 5th example makes a wafer the pressure-sensitive conductive- 
elastomer sheet 2, the pressure-sensitive conductive-elastomer sheet 2 of a piece is formed per contact 4 of a piece, and about the 
configuration of contact 4, or the composition of an electrode 6, it is the same as that of the matter stated in the 1st example of the 
above. And since according to this 5th example deformation of the pressure-sensitive conductive-elastomer sheet 2 will arise 
independently every contact 4 when contact 4 and an electrode 6 are formed in two or more places, the situation of having a bad 
influence on the electrode 6 which adjoins each other is avoided certainly. 

[0022] Drawing 14 is what shows the 6th example of this invention, this 6th example Make the upper surface and the undersurface of 
the field organizer 9 of contact 4 into the press sides 9a and 9a, and the pressure-sensitive conductive-elastomer sheets 2 and 2 of a 
wafer are arranged to this field organizer 9 top and bottom. It constitutes so that the electric resistance change accompanying 
deformation of both pressure-sensitive conductive-elastomer sheets 2 and 2 may be taken out by each electrode 6 and 6 of the printed 
circuit boards 5 and 5 arranged in the upper surface [ of the spacer 12 which has elasticity ], and undersurface side. About the 
configuration of contact 4, or the composition of an electrode 6, it is the same as that of the matter stated in the 1st example of the 
above. And since the pressure-sensitive conductive-elastomer sheets 2 and 2 of two sheets will deform in connection with the variation 
rate of single contact 4, while sensitivity becomes good according to this 6th example, pressure detection is attained even if it is the 
case where an above pressure (for example, tensile force) acts on contact 4. 

[0023] Drawing 15 is what shows the 7th example of this invention, this 7th example Attach the field organizers 9 and 9 of contact 4 
in two steps of upper and lower sides, and the printed circuit board 5 which has electrodes 6 and 6 in the middle of the field organizers 
9 and 9 of these both sides at vertical both sides is arranged. The pressure-sensitive conductive-elastomer sheet 2 of a wafer is 
interposed among each field organizers 9 and 9 and electrodes 6 and 6. It is the same as that of the matter which covered the method 
of these vertical both sides by the insulating envelope 3 (the lower insulating envelope 3 has high rigidity), and stated it in the 1st 
example of the above about the configuration of contact 4 (field organizer 9), or the composition of an electrode 6. And also in this 7th 

example, like the 6th example of the above, while sensitivity becomes good, the pressure detection to above [ to contact 4 ] is also 
attained. 

[0024] Drawing J 6 shows the 8th example of this invention, and this 8th example is the same as the matter which formed the heights 
15-15 for overload protections as shown in the press side 9 a round edge of the field organizer 9 of contact 4 at drawing 17 , was 
made to lay these heights 13 — 15 under the pressure-sensitive conductive-elastomer sheet 2, and was stated in the 1st example of the 
above about other composition. And according to this 8th example, when the pressure beyond a maximum-allowable-working- 
pressure value acts on contact 4, the deformation more than the rate of predetermined of the pressure-sensitive conductive-elastomer 
sheet 2 is prevented by operation of heights 15-15, and improvement in the endurance of each part etc. is achieved. In addition, the 
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composition which forms the heights 1 5 — 1 5 for overload protections in this way is applicable similarly about the above 2nd or the 7th 
example. 

[°°25] 

[Effect of the Invention] According to the tactile sensor which starts this invention as mentioned above, contact is constituted from 
heights for contact which protruded on the field organizer in which the press side was formed, and this field organizer. The elastic 
support of contact is carried out so that a pressure may act on a pressure-sensitive conductive-elastomer member from the 
aforementioned press side, and the aforementioned heights for contact — pressure-sensitive conductive elastomer, since the method of 
outside [ front face / of a wrap insulation envelope ] was made to project the front face of a member, or this While not only the 
pressure that acts in the perpendicular direction to these heights for contact but the pressure which acts in the direction of slant, or the 
pressure and also the **** direction which act horizontally can be detected and expansion of a use use is achieved It becomes possible 
to also detect the directivity of the pressure which acts on the heights for contact, and the function as a tactile sensor can fully be 
demonstrated. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the expansion vertical section front view showing the important section of the tactile sensor concerning the 1st 
example of this invention. 

[Drawin g 2] It is the perspective diagram showing the whole tactile-sensor composition concerning the 1st example of this invention. 
[Dra w ing 3 ] It is the simple substance perspective diagram showing the 1st example of contact. 

[Drawing 4] It is the simple substance perspective diagram showing the 2nd example of contact. 

[Drawing 5] It is the simple substance perspective diagram showing the 3rd example of contact. 

[ Drawin g 6 ] It is the plan showing the 1st example of an electrode. 

[ Drawing 7] It is the plan showing the 2nd example of an electrode. 

[Drawing. 8] It is the plan showing the 3rd example of an electrode. 

[Dra wi ng 9] It is the plan showing the 4th example of an electrode. 

[Drawing 10] It is the perspective diagram showing the whole tactile-sensor composition concerning the 2nd example of this 
invention. 

[Drawing Jl] It is the perspective diagram showing the whole tactile-sensor composition concerning the 3rd example of this 
invention. 

[Drawin g 12] It is the perspective diagram showing the whole tactile-sensor composition concerning the 4th example of this invention. 

[Drawing 13] It is the expansion vertical section front view showing the important section of the tactile sensor concerning the 5th 
example of this invention. 

[Drawing 14] It is the expansion vertical section front view showing the important section of the tactile sensor concerning the 6th 
example of this invention. 

[D r awing 15 ] It is the expansion vertical section front view showing the important section of the tactile sensor concerning the 7th 
example of this invention. 

[Drawing 16] It is the expansion vertical section front view showing the important section of the tactile sensor concerning the 8th 
example of this invention. 

[Drawing 17] It is the simple substance perspective diagram showing contact used for the tactile sensor of the 8th example of the 
above. 

[Drawing 18] It is the perspective diagram showing the conventional example. 

[Description of Notations] 

1 Tactile Sensor 

2 Pressure-sensitive Conductive Elastomer — Member 

3 Insulating Envelope 

4 Contact 

6 Electrode 

8 Control Means 

9 Field Organizer 
9a Press side 

10 Heights for Contact 

15 Heights for Overload Protections 



[Translation done.] 
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[Drawing 91 




[Drawing 101 




[Drawi n g 1 3] 
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[Drawing 141 
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